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1	▸ Vlasov-Poisson	equation
Vlasov	equation	plays	an	important	role	in	the	modeling	of	plasma	physics,	it	is	a







methods	 for	 the	 time	 integrator.	 We	 apply	 von	 Neumann	 analysis	 on	 space
discretization	to	study	ampli cation	factor	as	a	curve	in	complex	plane	 .
Von	 Neumann	 analysis	 usually	 used	 on	 linear
method:	 rst	studies	on	stability	of	WENO	method
[2],	 and	 CFL	 estimate	 [3]	 have	 been	 done	 on
linearized	WENO.
We	 can	 try	 to	 apply	 von	 Neumann	 analysis	 to	 the
full	non-linearized	WENO	method.	WENO	method










the	 stability	 domain	 of	 considered	 Runge-Kutta	 methods.	 We	 estimate
numerically	the	CFL	 	(respectively	 )	 for	various	couples	RK( , )	with	WENO













With	 this	 exponential	 form	 we	 can	 use	 a	 classical	 Runge-Kutta	 method,	 in	 this
context	 we	 call	 them	 Lawson	 methods	 or	 Integrating	 factor	 Runge-Kutta
methods	[4].





We	 are	 interested	 in	 the	 numerical	 cost	 	 of	 RK( , ).	 To	 compare	 each	 time
integrator,	we	compute	total	energy	in	Vlasov-Poisson	system:















(x, v) f = f(t,x, v)
E = E(t,x)
(VP){∂ f + v∂ f + E∂ f = 0t x v
∂ E = f dv − 1x ∫R
x ∈ Ω ⊂ R,  v ∈ R
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